T HE stressful effects of major surgical trauma are well understood, and have been studied extensively) It is common knowledge that surgery is generally followed by a relative oliguria with retention of sodium and chloride and excretion of potassium in unusual amounts. Adrenal cortical steroid output is increased for ~ to 4 days, and there are concomitant effects upon fat, nitrogen, and carbohydrate metabolism that arc not pertinent to the present discussion) Peculiar body electrolyte changes following cerebral surgery or injury, particularly in the hypothalamus, have been reported, and in general are considerably less well understood than the standard postsurgical state3 Even less is recorded concerning electrolyte imbalances following specific spinal cord incisions or injuries. The purpose of this paper is to report the development of hyponatremia and hypochloremia following bilateral cervical cordotomy for the relief of pain.
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At the University of Minnesota Hospitals, bilateral cervical cordotomy (CI-~, C5-6) is the standard method of relieving the pain of malignancy in patients requiring bilateral analgesia. In a series of such procedures previously reported no specific electrolyte abnormalities were noted, and no measures for evaluation or correction of electrolytes seemed necessary in the routine postoperative care of these patients. 6,7,9 That this might not always be the case was first appreciated in the management of a 59-year-old woman with mitral valvular disease and cardiac decompensation severe enough to require careful monitoring of blood and urine electrolytes in the control of her cardiac condition. The rather severe hyponatremia and hypochloremia that developed precipitously on the day of surgery and the first postoperative day were curious enough to cause a search for a similar condition in three additional patients undergoing the same operation. The results of that search form the basis of this report.
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Method
All patients were admitted to the neurosurgical service of the University of Minnesota Hospitals and all had routine histories and physical examinations. A chest x-ray and electrocardiogram were made in each case. Body weight was obtained daily for 3 days prior to surgery and daily after the procedure. Intake and output were monitored on the same schedule. Venous pressure and circulation times were obtained pre-and postoperatively. A record of blood volume was also obtained before and after surgery on a daily basis. The routine helnatocrit was performed serially. Blood urea nitrogen was determined. The plasma steroid level was obtained before and after surgery. Serum electrolytes (Na, C1, CO2, K) were determined at least once before operation and daily afterward. Routine urinalysis, urine volume, and multiple urine specific gravities were determined for the 3 days preceding surgery and daily thereafter. The ~4-hour urine excretion of Na, C1, K and the urine 17-hydroxycorticosteroid level were determined once before surgery and daily for 4 postoperative days.
Case Reports Case 1. J. A., UMH 984~5~, a 59-year-old woman, was admitted to the neurosurgical service on July 3, 196~, suffering from severe bilateral pain secondary to stage four carcinoma of the cervix. She had earlier undergone radical hysterectomy and x-ray/radium therapy. On July 11, 196~, the patient had a bilateral cervical cordotomy at C-~ on the left and C-6 on the right. Levels of analgesia were C-4 and T-4 respectively. Pain relief was complete. Before surgery the patient's hemoglobin was 1~.3 gm.V-/o, and the hematocrit was 39%. Blood volume was 6 cc./kg. Kidney function studies were normal, but liver function tests were uniformly abnormal with the Bromsulphalein retention being 46%. Chest x-ray and electrocardiogram were normal. Intake and output were matched, but the patient showed a persistent weight gain. Venous pressure and circulation time were normal. Serum electrolytes the day before surgery were Na-13~ mEq/l, C1-97,
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Don M. Long and Jun L. Story K-3.7, and CO2-29. The plasma steroid level was 37 gamma %. Urine excretion of electrolytes was Na-56.2 mEq/1, C1-35, and K-22 in 24 hours, and the steroid excretion in the same period was 17-OH, 6.0 mg. and 17-keto, 5.4 rag.
The patient had severe mitral valvular disease, and postoperative cardiac decompensation required diurcsis and digitalization. The posttransfusion blood volume was 78.3 cc./kg, and the postoperative hemoglobin was 12.3 gm.% daily. Urine specific gravity varied between 1.001 and 1.024. The oliguria developed as ex- pected; the average urine volume for the first 3 days was 530 cc. Cardiac therapy later elevated this low figure.
The serial postoperative electrolytes can be found in Table 1 . There was a rapid drop in sodium to 125 mEq/1 and chloride to 89 mEq/1 on the first postoperative day. This low level persisted for I day and then returned to normal on the third postoperative day before diuresis began. The urine excretion of electrolytes showed the normal pattern, as can be seen in Table 2 . Sodium excretion fell to less than 10 mEq/l/24 hours, chloride to 25 mEq/I/24 hours, and potassium rose to 61 mEq/l/24 hours. The 24-hour 17-0H steroid excretion during this period averaged 9.9 rag. and plasma steroid levels varied between 18 and 33 gamma %. After return to normal levels on the third postoperative day, the patient's electrolyte status followed an unremarkable course during her diuresis and convalescence. The patient was discharged on August 1, 1962.
Case 2. H. G., UMH 989646, a 65-year-old man, was admitted to the ncurosurgical service on July 15, 1962. He was suffering from bilateral back and pelvic pain with leg radiation secondary to widely disseminated carcinoma of the rectum. The patient had paresis of both legs and required an indwelling urinary catheter. X-rays revealed chest and pelvic metastases. A myelogram was normal except for diffuse arthritic changes. On July 23, 1962, the patient underwent cervical cordotomy at C-2 on the right and C-7 on the left, with levels at C-4 and T-1. He had complete relief of pain and no increased paresis.
Preoperatively, the patient's hemoglobin was ll.6 gm.% and tile hematocrit was 33.5%; these values did not change in the postoperative period. Kidney function was normal, and liver function studies revealed evidence of bony and liver metastases. Intake and output were matched for 3 days before surgery, and weight remained stable. Venous pressure and circulation times were normal. The serum electrolytes were Na-136 mEq/l, C1-102, K-4.3, CO2-23. Plasma steroids were 51 gamma %. Twenty-four-hour urine electrolyte excretion was Na-38 mEq/1, C1-38, K-31. Daily 17-OH steroid urine values were 27.4 rag./24 hours and 20.9 mg./24 hours.
Postoperatively, the patient showed temporary oliguria as expected with urine volumes of 800 cc., 1400 cc., and 2000 cc. on the first 3 days. Twentyfour-hour urine electrolyte excretion also followed the expected pattern, with a fall in sodium excretion to less than 10 mEq/1/24~ hours, chloride to less than 15 mEq/1/24 hours, and continued loss of potassium, to 41 mEq/1/24 hours. Urinary 17-OH steroid excretion values actually dropped to 12.8 mg./24 hours and plasma corticoids to 31 gamma %. On the day of surgery, serum electro-
